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imm] mwm-mi^mmifio . 5~ioon 

[11^^31 ■tyy'f-V<?)S*^0. 5~100 0n 

a, 

0. 0 Img/m 1— 1 Omg/m le^l^-C&Sii: 

i:mibttmm6-8<o\^iixi>>izim<^i'y'7>( 

?>zt sfi*^ 6 \izwm-tJvA 
mm, 

go 1 /2mTW^fflffl$-C*I.IB^ 1 0 tclB 
[00013 

x/^commizmth. ^(>izmi<ii. iBfflsiw 
mm^mm ix . mmmmmzmi^wiM s * 

[0002] 

■^■^XSrtojSfSai^ {3a>f Kfii^, :^yefB (Nano 



crystal) . -t^S^ (Nanoparticle) . J>SV^{4fti=^ 
H y h (Quantum dot) mW^tll%^i>hl ) 

WiVa^BZh {Mt^S. Gaponenkc^, Optical propert 
ies of Semiconductor Nanocrystals) , OiOfi^l^ 

^mmi^^mu ^^'jrmtmzx*). mm 

m=?-tciL'\<r)mmtim^^fix\^t. ti-d&=i-m^x 
^^th:itx\ mM^^^yvu-)v^^x'h^. 

x'^. ziit,mw&f'<7)mmiz^ffmi^L'f'm&. © 
M^s-frs^tt-. m^^j:mmzmm^itiztti' 

•CI' I., 

[0003] -U. L S I ^i:c7)m^«SllIg5tfflV^A> 

ticr)i)<~mffjxhi. tfzwm^j:^-^iS'~yt:m^^-t 

hmtLX. \'y^:ii-y^y^^iziim^^m^ixX 
^];i{i'S|i5^:tyt'-AX-yf-y^ (RI BE) 

J ?i-'!^-x^-)V<r)mmm:-thmh LX. ^ 

h>'^;l^^fi!i(M (STM) . UTWi^^ (AFM) ^ 

[ 0 0 0 4 ] -^-y 7^ ^^wm-h-mt lx . mt\i 

S i '>xyN±fc:^<7)0 . 5~ 1 n m<or>f 5 V KlSfat^ 
Wi&iZii ^^^^^ -e^tCS i H4i:HeiOS-&^ 

mmK-fhzt\.ziy). ±^mit lts i<o-^y'7 

(Jae- Youn« et al., 
J. Phys. Chen. B 2000. 104. 11864) . ttc^WX^ 
S>SCdSe-^yv>f-VS:, iP-y7.T)V^i-i'ryr 
V-htLXT)V^-i-ffiiPT (i:g20nm. ^^2B 

mm) \izm^^^m\.z^^^^hi5m{>wm^tix\,^h 

(Dongsheng Xu et al.. J. Phys. Chen. B 2000. 104, 

5061) . 

[0005] 

{^ifimiL^obtmm} ^w^<r)mt. mm 
mmi-yv^^^^mhzt\>zhh. ^wmwj: 

b^zhh. 

[0006] 
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c 0 0 0 7 1 fip*>*fiHj(i, imm'm^izMm=FE. 

^w^-fh. mL'Fmmmifmz-y\,^xii. m^mz 
limif-mm-hitK mmn'Fmm'h^xhm.m. 

ff)w-i^utmm.=i-ff)^mM<^m.n i -5^<7)^mx' 

so. 5~10 0nm, jfftL.<tilnm~5 0nm, 
J;0»^L<<i2 nm~l Onmt'S)!.. *^Hj£7)-^y 

^A^(r>mt^<r>m.\z%\:.xmm.%-fh^tifix 

#,»tL<«iO. S-lOOOnmt'JjS. 
[00 08] 

x\i. mmz-^my^\t%w^^xhum\.z%\mi<^ 

X) ±i,zmTLximfirzi^. mm^ti^-i-ry jl- 
xizT^mx'h^'mmi, mmi,zii. 

[0009] jiE^stUTJi. mm. au, Ag, 

Pt, Pd, Co, Fe, Ni. Cr, Mn, AlW 

[0010] ±is^*t Lxii. mm. m. 
m. f]v^-^i.. m<mms^\ Amm,(r>i^v^. 

( s i c ) mm^mfsmm 4iS7c3g*»^>=5rS'ft^ 

e-fl^ (IV) (SnOa) , iS-fl:^ (II, IV) (S 
n(II)Sn(IV)S3) , (IV) (SnSj) . mit 

^(11) iSnS) . -tUymW) (SnSe), 
T)\^M\Min) (SnTe ) . MS (II) (Pb 
S) . -kUyim (II) (PbSe ) , T^/WyHtlS (I 

I) (PbTe)^mmmi4m7iMtm^mi 

m{BP) . iiit{b*'># (BAs) , mr7P5-'>A 
(Ai N) . vyitnvi-'^j^ (Ai p) . att.T/i/ 

(Ai As) , ryf-^y-fbT/PS-'^A (a 

1 Sb) . g^lOA (GaN) . Uy-fby'J'>A 
(GaP) , mt^'V^M, (GaAs) , T^^^Wb 
;^'U>>i. (GaSb) , M-fb-^ y v-^A (I nN) . U 

yy-^A ( I n p ) , atfl:^ y^-'-^A ( I n a 



s ) . Tyi-=tyit^ y=J^A ( i n s b ) m<r>mm 

(AI2S3) , -bUy-fbr/PS-'^A (Al 
jSes) . mitifV^J^ (GazSs) , -bl^WbyU'^ 
A (GajSes) , Tll'MtifV^J* (GajTej) , 
iKb^ yi^'-^A (I nzOa ) . KE-fb-f yi-'-^A ( I nj 
S3) . -bl^y-fb^y^'^A (I n2Se3) . TMt 

A yi^^A ( I n2Te3 ) m<r)Wimmi 3mjmt^ 
mmmi bwrntcnit^. ^\t^'}^M. ( i ) (t 

1 C 1 ) , m^b:?U'>A (I) (Tl Br) , B^t^ 

'j-^A ( I) (Til) m<r>mm9:m swambwm 
ami imjmMt-^. K^bsitt (zno) , m 

SIS ( Z n S ) , -bUy-fbSiS ( Z n S e ) , T)VMt 
SIS(ZnTe) , mittV^^M, (CdO) , mtil 
h'S'^/A (CdS) , •fe^y-(b:^H$'^A (CdS 
e ) , T}VMt^Y^'^J^ (CdTe ) . St'fbKm (H 

gs) , -bi/y-fbk^ (HgSe ) . T/WbKM (h 

gTe ) m<r>Wiwmmi 2mmtmm^miemm 

b(rHt-^. (III) (AS2S3) , -fepy-lb 

at«(iii) (kSiSe^) . r>vMmm{\\\) (a 

SzTej) . iS^bryf-^ry (III) (SbaSg).-^ 

i^y-fbryf-ty (III) (SbzSej) . r^u/Hbr 

y^^y (III) (SbjTea) , Kjbt';?.7X (III) 
(B 1283) , -lrPy'fbb'X-7X (III) (BiaS 
63) . r^Wbt'XVX (III) (BizTes) 
«8«mi 5;K7C^tJi^^l 6|^7E«t<^<b^, it 

•fi^(i) (cuiO)m<n^msi\imM}ifm 
mi, 1 ewjiMhm.-^. mm ( d ( c u c 

1) .m^l^(I) (CuBr) , g'^'ffc^ ( I) (C 
u I ) , (AgC I ) , (AgBr)^iO 

K^b-'yir;Kii) {n io)mmmmiomm 
fc^«i^i 6mMtff)\t-^. mtof'^ivv (II) 

m9mmtwimm\(>mmbm.-^. HiKbH 

y(ii) (}Ano)mcr>Wi'ms^7mmtmms^i 
6^7cSt<o{b^, K-fbt 'J T'ry (IV) (Mo 
82) . m^^yy^Ty (iv) ("no^) m<r)mm.m 

'^7A (ID (VO) , mU^ti^^A (IV) (V 

02) , mc^y'^)v (V) {T^iO^)m<r)mm^ 

(TiOj, TizOj, TijOs, TijOjH) ^C7)jg 

^am4K7cstigwami em7mb<7iitmi. 

-^y^^i^^A (MgS) , -fe^y-fbV7'^^v-'>A (Mg 
8 e ) ^(7)jg^^2fe7C^i:^»aig 1 6gl7C^t<^ 
fl:-^, e'fb!?H$'>A (II) ^-OA (III) (CdC 
r204) , 4rUy'fbi^H$'>A (II) ^OA (III) 
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(CdCrjSe,) . J^^l^ (II) ^'OA (III) (C 
uCrjSi) , -feUWbk® (II) ^OA (III) (H 

gcr^se*) mff>:/ni':3yyy(^\^^->im. a'»jt>a^ 
[0011] imbiBji: tx^i. mm. s i 02, 

TiOj. ZnO. I nj,03^fc>'CTS^$nS, ii^cCl 

^jj-^yi^d". ^:h?UHy. ^'juy^mm. Tyh 

[0013] 4mm^-m^^xiimm^m^^t lt 
t'-^yj^ft^jj-i^, ^yf-^7xy^iS:}>i^. ^yr- 

[0 0 14] tit, *l6BB<^i@jaiK:p(i^ C:<l<?.OttiPJ 

[0015] ij-tptmm&'f^mmi. mzmsm=F 

^c^iz^ < . 'i^x{>^wxii^m<ommn.^(r>^ 
iizwmttch. ^m^£^mm.=i-mTktLx . aiv 

trvm (X{if-:t-;uS ; -SH) "^t^xy^y^^ 

>- ( p = o ) ^^■^h^m=f-ti<^MWx\t^m<^ 
mwk=f-<r)m^z^<m-^th<r>xi8mx'hh. ttz. 

mUi. Y. aiiraishi<o ; J. Mol. Catal.. 141^, 187 

m (1999) \.ztmti'^hhi.o^z. ^07^Vf\^mF<o 
mmt»»^{>^m.&^(^~mt Lrsfatfflv^s^ 

[0016] :m^n<r>-f.>v^^r<rm^-)i^b Lx^t. 

jgffl«ffltc, ±immL=f-^:mmmz-^-mmz^m. 
%m.^m}L\.zmk<^m.=mmnEMmm^^'t 



^■m^mihztifix^h, ^mz\i. mmyy 

iz-dstcommzmmm^ithz t i. . m 
ttzmwm. ^izmmtizt^xK. m±i:tm. ^ 

X7m±m&^iii. 

[0017] zcr>mm^^^timmL^mf}-ifzmwi 

im'i'mcommm^m&imi^xi&K-tiztf)^' 
^i.-^t mi'f-m^i}mi^i,z7iim±i,zm^x\'^i^ 
mttizt tin-^ s , z <7)m±i>zm^^tit:mi'F 
m<Dm.mm<tmmmzn o t . smf^mx-m 
imiTm&(^^\'mi'i'mmm^^ti^ . bp*., 
^I'cDz.d^Ttmm^imnLxm . m^uzn'^'ff)mizm 
<ms.m mm. mm-m^i^m. ifrnwissf^ 

iwM.xnfw\±¥Hm I . izwmmz^-^ ix \ ^ 

[0 0 18] *SaS^^glSt-|.?Sffl (^;-7'7x-X) 

btxii. mm.'Fmmuj:^^{><7)X'htim^zm^ 
^tvf. mm. ^mmm. mmmmm^^i>z 
tifx'th, mmz\i. ^mmmjktLx. t^v 

y. x^'y-zk T^r^y-zK h;wxy, 

dfv-WX "^^^y. tUi/'y, ^'an7*;UA, E3<S 

iP^uuji^y^ Ky^£y. if^uuKy^ 
y. Th9bHo79y, ^^)V3ii-)V*rvy. n-ji 
f-;i'tDy vymm^ihixt, tt:mw±W,t LX 

\i. Hg, Ga, In. S ntcmmf t:>ixh , 

[0019] mm-mmx\imi^^hmkt lx 
\i. mmm-mmxii'it^Ltzm {mm=^^m) 
^mthw^ (^^r7x-x) iim^j:mmhix\£ 
^\.zm.^tvf. mm:^x\i-^i^mmifimit^ix 
^mmtLx. mm. r^vy. xrj^y-^K 

y. y^^iVy. i'auytJiM.. mmt^. 'J^uu 
yi^y. '<.y-^y. -J^auKy-^iy. rh7tKD7 
7 y . y ;pxf-;i/^r |, y ^ N-;>< f-;i/h*D H y^*^ 

^v^, ttznmL=tk-^m¥mmmf-<r>mmi. o. 

0 Img/m 1~1 Omg/m 1 <?D|fflT«fbSC:i:*>'» 
[00201 ^W!^<.zii\^X\i. ±ieo*D< LT'fl^>ix 
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0 . fm±(0i-y'7^^i:mimisiti,zmm-^i3m. 
[002 1] ^^^m^zm^'^^iimi^mmi. m^^m 

L<(il/1 OfgWTOT%^Sffl$T?)l.^i:*iift 

[0022] Lxii. iM.-^mm mm 

T^mx'htimmzmmit^^\ Mmzii^ s io^, 

S i 'yjiJ\^cr,^m# • ffiStt. i?'^ 7 r -f h . MMm 

mmit^^tmmit^xmmit-^mm^x^'^^ 

'->mm-tt:miimLt:m\>^X t, J: v\ 

[0023] § <i>(=ll*SSUifc^. :^]BSK€!i«!l. * 

*ryni;i>/h (LB) ft. ^^MM. (^jvyr^y 

ry ) fttcj: ^^mskWkm±^zmi^^%,<n 
[00241 i^%mmwk'^immzm.=mm:% 

[0025] 

[00 26] llififi?!ll 



mlKl^ML. ^>f^'oi^U>'i;Srfflt^T, SIMS:* 

ffi±t 1 0 om 1 jgT-ri. . jTFf^, mmwk'^^. 
^.n\,z)^^)r^^-yxm.=i-mkm^Lx^<. <ji:v> 
•c\ >N''jT$-iifji:L. m¥immzi.^imwm^^ 

[0027] 'm%t\.fzw^mm:m^hfz^\z. w 

(AFM) fS^^UffiUc. HHCAF 
icOy^-^cOSSJi. ^5nmi:m&^lffltfOIl 
nmT'^o^^Co [aitC^LT3i-S^EP<7)^tt{<?)|ffffi7''o 

7r-f;i^S:ai.fc, \-:><r)\^^<mm<zts:'iX\.^h:L'tif 
W^^Kfz (02) , ^<r>vA\(r)(r>mm:mm 

\,zWs^hh^ l2|sc7)y^-Vc7)ctJt. S«79 0 nmcOfS^j^ 
■oM^*i^/i>il. iffMWJ'xi-? r A )V^^h}L ^ 2o 

^c7)Brffir o y7-i)V>Lmtiih:Lt ts^hts^ o it « i 7t a 

&x'h^zt^^m-tib. iMcom^x'o. micov 

[0028] 

ssmmlzm&^'t^zt^zx^. mmizmttiz 

[HI] S i'>XM±£7)CdSe:>-yy>f-\'SrlI^^:Jj 
[112] 01(C*LT$)l)CdSe-ty'7>f-ViO^ffl 
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